A fractional version of logistic equation is solved using new iterative method proposed by Daftardar-Gejji and Jafari 2006 . Convergence of the series solutions obtained is discussed. The solutions obtained are compared with Adomian decomposition method and homotopy perturbation method.
Introduction
The following model describing growth of population was first studied by Pierre In the present paper, we solve fractional-order logistic equation. We compare the results obtained by NIM, ADM 3 , and homotopy perturbation method HPM with exact solution. Further, we propose sufficient condition for the convergence of NIM solution of fractional order logistic equation.
Preliminaries and Notations
In this section, we set up notation and recall some basic definitions from fractional calculus 24 .
Definition 2.1. Riemann-Liouville fractional integration of order α is defined as
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Note that for 0 ≤ m − 1 < α ≤ m, a ≥ 0 and γ > −1
2.3
Fractional-Order Logistic Equation
Consider
with initial condition
Operating I α on both sides of 3.1 and using 3.2 , we get
Adomian Decomposition Method
Adomian decomposition method 25 is one of the most powerful methods used to solve 1.3 . In this method, solution u is assumed to be of the form ∞ i 0 u i , and the nonlinear operator N is represented as
where
are the Adomian polynomials. The terms of the series are given as
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For convergence of this series, we refer the reader to 26 . Fractional order logistic equation is solved using ADM in 3 .
New Iterative Method
Recently Daftardar-Gejji and Jafari 4, 8 have used a different decomposition of the term N u . They have decomposed N u as follows:
The terms of the series u ∞ i 0 u i are determined by the following recurrence relation: 
3.9
The k-term approximate solution is given by
Homotopy Perturbation Method
Homotopy perturbation method HPM proposed by He 27, 28 is a useful technique to solve nonlinear problems. In view of HPM, we construct the following homotopy for solving fractional order logistic equation 3.1 : 
3.13
and so on. The linear equations given in 3.13 give
3.14 and so forth. It can be seen from 3.11 that the HPM solutions are the same as ADM solutions given in 3 .
Convergence of NIM Solutions
In this section, we provide sufficient condition for the convergence of NIM solution series 3.10 . Let f t, x rx 1 − x be defined on a rectangle
It is clear that |f| is bounded on R. We have |f t, x | ≤ M, for some real number M on R. Proof. We prove the lemma by induction on m. Clearly, the result is true for m 1. Now,
Since the points t, x 0 t ∈ R, for all t ∈ I,
4.4
Thus, t, u 2 t ∈ R. We assume that the result is true for positive integer m − 1 and proves for m. Using NIM solutions, we get
4.5
Induction hypothesis implies that the points t, u m−1 t ∈ R, for all t ∈ I. Hence
This implies that the points t, u m t ∈ R, for all m 1, 2, . . . when t ∈ I. 
4.7
Thus, f is Lipschitz in the second variable on R with Lipschitz constant K |r||1 − 2 b x 0 |. Now
4.8
It can be proved by induction that 
4.10
Thus, the NIM series is convergent under given conditions.
Illustrative Examples
Mathematica 8 has been used for solving the following problems.
Example 5.1. Consider a fractional-order logistic equation
x 0 1 2 .
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Equivalent integral equation of 5.1 is
In view of NIM, x 0 0.5,
and so on. Few terms of ADM 3 and HPM solution are x 0 0.5,
5.4 Applying I α on both sides of 5.5 and using 5.6 , we get
In Figure 5 , we compare the solution of 5.7 for α 1 by NIM 5-term solution , ADM 3 , and HPM 6-term solution and exact solution exp 1/4 t / 2 exp 1/4 t . Figure 6 shows NIM solutions of 5.7 for different values of α.
Conclusions
Fractional-order logistic equation is solved using a new iterative method NIM . From  Figures 1-6 , it is clear that NIM solutions are more stable than ADM and HPM. Further the condition for the convergence of NIM solution series is also provided. It can be concluded that NIM is a useful technique for solving nonlinear problems. 
